The purpose of this study was to assess changes in exit velocity (EV) The random effect of sire approached significance (P = 0.07) and accounted for some of the variation observed. Exit velocity increased as days of age increased (P < 0.001). Exit velocity of temperamental calves increased at a faster rate with age (P < 0.001; estimate of slope = 0.005 ± 0.0004 m/s daily) compared with intermediate (slope = 0.003 ± 0.0005 m/s daily; P < 0.001) and calm calves (slope = 0.0007 ± 0.0005 m/s daily; P < 0.001). Exit velocity is a useful and viable indicator of temperament classification. Results suggest that temperamental calves increase their EV at a faster rate and may be identified before weaning, which may enhance the ability of producers to select against temperamental animals.
INTRODUCTION
Temperament is described as the reactivity of cattle to humans and to novel environments (Fordyce et al., 1988) . The increased cost associated with the potential for more excitable or temperamental cattle to injure themselves, workers, and facilities, in addition to the negative effects of temperament on growth, immunity, and carcass characteristics, motivates selection against more temperamental cattle (Voisinet et al., 1997; Fell et al., 1999; King et al., 2006; Cooke et al., 2009) .
Temperament is most often measured at weaning, and therefore most of the published literature has focused on the effects of temperament during the early 
MATERIALS AND METHODS

EV
Exit velocity was measured as an indicator of temperament as described by Curley et al. (2006) . Briefly, the rate of speed of a calf traversing a distance of 1.83 m after its exit from a working chute was determined using 2 infrared sensors (FarmTek Inc., North Wylie, TX) and was done by calculating velocity [velocity = distance (m)/time (s)]. Exit velocity data are presented as meters per second. Exit velocity was measured between 21 to 24 DOA and at 28-d intervals through 56 d postweaning (n = 8 to 10 records per calf; Burrow et al., 1988; Curley et al., 2006) . All EV measurements were carried out in a facility in which the calves were isolated temporarily from the sight of but not out of hearing range of their dams.
To determine retrospectively if EV change over time was different relative to temperament classification (calm, intermediate, temperamental), calves were ranked from least to greatest (best to worst temperament) based on a direct average of values for EV and pen score (Hammond et al., 1996 ; temperament score; Burdick et al., 2010 ) measured 28 d before and at weaning. Ranking based on temperament score was performed within each year. Pen score (Hammond et al., 1996 ) is a subjective measurement in which cattle are separated into small groups of 3 to 5 animals and their reactivity to a human observer scored on a scale of 1 (calm, docile, and approachable) to 5 (aggressive, volatile, and crazy). Based on temperament score, the calves were grouped into temperament classifications. Calm calves were those 1 SD less than the mean for temperament score (n = 76; 1.21 ± 0.02), temperamental calves were those 1 SD greater than the mean for temperament score (n = 76; 2.88 ± 0.04), and intermediate calves were all remaining calves (within mean ± 1 SD; n = 156; 1.96 ± 0.03).
Within each year, calves were ranked by EV at specific data collection times: 21 to 24 DOA, approximately 90 DOA (89.9 ± 0.5 DOA), weaning (175 ± 1 DOA), and 56 d postweaning (231.30 ± 1.23 DOA). Calves were assigned to 1 of 3 temperament classifications based upon EV at each specific data collection time: calm calves were those 1 SD less than the mean for EV ( 
Statistical Analysis
The GLIMMIX procedure (SAS Inst. Inc., Cary, NC) was used to analyze EV, with DOA (as a linear covariate), birth year, and sex included as fixed effects and sire and calf nested within sire included as random effects. An additional analysis was conducted using the GLIMMIX procedure with the same effects to evaluate differences due to temperament classification measured 28 d before and at weaning. Temperament classification was modeled as a fixed effect (3 levels: calm, intermediate, and temperamental), and the linear regression of traits on DOA was investigated across levels and within each temperament classification. Least squares means were calculated for the variables birth year and sex. Spearman rank correlations were determined between EV measured at 21 to 24 DOA, 90 DOA, weaning, and at 56 d postweaning using the CORR procedure of SAS. Proportions of calves in each temperament classification at each age were compared with χ 2 expectation using the FREQ procedure of SAS.
RESULTS AND DISCUSSION
Exit velocity, or flight speed, is emerging as the most objective measurement of temperament in cattle (Fell et al., 1999; Curley et al., 2006; Müller and von Keyserlingk, 2006) . The current study was designed to study the evolution of EV in calves from 21 DOA through 56 d postweaning. We report herein that EV can be used to identify temperamental animals before weaning and is a useful and viable indicator of postweaning temperament classification.
The distribution of calves in temperament classifications did not differ from χ 2 expectation (P > 0.05) at any time point. Approximately 15.7% were expected to be in the calm group (determined by dividing total observations classified as calm by the total number of observations), 67.5% were expected to be in the intermediate group, and 16.8% were expected to be in the temperamental group. Spearman rank order correlations were also determined between EV at 21 to 24 DOA, 90 DOA, weaning, and 56 d postweaning. Spearman rank correlation values decreased (P < 0.001) as the number of days between EV measurements increased. Average of EV across all dates differed across years, with the 2006 calves having a greater average EV (2.23 ± 0.06 m/s; P < 0.001) compared with calves in 2007 (1.90 ± 0.06 m/s) and 2008 (1.83 ± 0.06). There was no difference in EV between calves in 2007 and 2008 (P = 0.75). There was no difference in EV between bulls and heifers (P = 0.18; 1.91 ± 0.08 m/s and 2.02 ± 0.09 m/s, respectively). A study with Braford, Simmental × Red Angus, Red Brangus, Simbrah, and Tarentaise × Angus breeds reported that heifers had a greater temperament score than steers (Voisinet et al., 1997) . Burdick et al. (2009) did not find an effect of sex on EV either at 21 to 24 DOA or at weaning in Brahman calves. In the current study, random effects of sire (P = 0.07) and calf within sire (P < 0.001) explained substantial variation in EV, thus suggesting additive genetic variation for EV in this population.
Exit velocity increased as DOA increased (slope estimate = 0.0029 ± 0.0002; P < 0.001). These data are in agreement with our earlier work (Burdick et al., 2009) , which demonstrated that EV at weaning was greater than at 21 to 24 DOA. The current study is apparently one of the first to document and assess temporal changes in EV in suckling beef calves.
The variable "temperament group" was analyzed to determine differences in EV based on temperament at weaning. Analysis revealed that the EV of temperamental calves increased at a faster rate (P < 0.001; Figure 1; slope estimate = 0.005 ± 0.0004 m/s each day) compared with intermediate (slope estimate = 0.003 ± 0.0005 m/s each day; P < 0.001) and calm calves (slope estimate = 0.00007 ± 0.0005 m/s each day; P < 0.001). Therefore, not only did temperamental calves have a greater EV at 21 to 24 DOA, but their EV also increased at a faster rate than did the EV of calm and intermediate calves.
The use of EV to determine temperament of cattle is simple to implement and is safe for both cattle and workers (Burrow, 1997; Müller and von Keyserlingk, 2006) . Exit velocity can be determined without restricting animal movement, in contrast to other methods including chute score and determination of eye white percentage (Grandin, 1993; Core et al., 2009 ). In conclusion, EV increases over time in suckling Brahman calves and was not affected by sex of calf. Calf sire may account for some variability in EV. Exit velocity of temperamental calves increased at a faster rate compared with the EV of calm and intermediate calves. Results of the current study suggest that temperament may be identified before weaning using EV, which may enhance the ability of producers to select against temperamental animals.
